Nanosphere-mediated delivery of vascular endothelial growth factor gene for therapeutic angiogenesis in mouse ischemic limbs.
Polymeric nanosphere-mediated gene delivery may sustain the duration of plasmid DNA (pDNA) administration. In this study, poly(lactic-co-glycolic acid) (PLGA) nanospheres were evaluated as a gene carrier. The pDNA-loaded PLGA nanospheres were formulated with high encapsulation efficiency (87%). The nanospheres sustained release of pDNA for 11 days. The released pDNA maintained its structural and functional integrity. Furthermore, the PLGA nanospheres showed lower cytotoxicity than polyethylenimine (PEI) in vitro and in vivo. The nanospheres with vascular endothelial growth factor (VEGF) gene were injected into skeletal muscle of ischemic limb model, and gene expression mediated by the PLGA nanospheres with VEGF gene was compared to that of PEI/pDNA or naked pDNA in vivo. PLGA nanosphere/pDNA had significantly higher VEGF expression levels in comparison to PEI/pDNA and naked pDNA at 12 days after administration. In addition, gene therapy using PLGA nanospheres resulted in more extensive neovascularization at ischemic sites than both naked pDNA and PEI/pDNA. These results indicated that PLGA nanosphere might be useful as a potential carrier for skeletal muscle gene delivery applications.